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摘     要 
Ⅰ 
摘  要 












析其群落构成和发育关系，表明 Alternaria , Penicillium , Fusarium 是优势
种群，一些真菌为潜在的植物病原真菌，如 Diaporthe phaseolorum，Aspergillus 
oryzae，Fusarium equiseti，Pestalotiopsis uvicola 等；以黄瓜炭疽病菌
（Colletotrichum lagenarium (Passerini)）、棉花黄萎病菌（Verticillium 
dahliae Kleb）、棉疫霉果腐病菌（Phytophthora parasitica Destur）为指示
菌，初筛采用对峙法测定了 103 株内生真菌的抗菌活性，复筛使用滤纸片法，初
筛得到活性菌株 30 株，占总数的 29.1%，复筛显示，有 8 株菌对短小芽孢杆菌
和枯草芽孢杆菌的抑制作用超过氨苄青霉素，并且其中 13 株对 3 种植物病原指




































































Since 1990s, the range of plant endophytic fungi study has been 
expanded, not being limited gramineous plants only, but tending to isolate 
endophytic fungi from woody plants to explore the biological diversity, biology 
influence, endophytic mechanism, relation with host, and the exploration of 
new bioactive compounds, etc. 
This thesis focused on the endophytic fungi of Vitis vinifera in an 
introduction experimental vineyard, analyzed the community constituents and 
the phylogenetic relation, supplied a preliminary study on the inhibitory activity 
of the strains to phytopathogenic and human pathogen, investigated the 
constituents and the inhibitory activity to phytopathogenic fungi of the 
compounds which were traced and isolated from the metabolites of active 
strain A23, and inspected whether the wine brewed from the fruits in this 
vineyard was polluted or not by the endophytic fungi’s metabolites harmful to 
human beings. 
455 endophytic fungi strains were isolated from the roots, branches, 
leaves, and fruits of Vitis viniferas. The statistics indicated that the types and 
quantities of the endophytic fungi were related with host’s health situation. The 
separation rate of the endophytic fungi from plants with high survival ratio was 
relevantly high, and the vice versa. The analysis of community constituents 
and phylogenetic relation demonstrated that Alternaria , Penicillium , Fusarium 
were dominant species, but among which there were some potential 
phytopathogenic fungi, such as Diaporthe phaseolorum，Aspergillus oryzae，
Fusarium equiseti ， Pestalotiopsis uvicola, etc. Taked Colletotrichum 
lagenarium (Passerini), Verticillium dahliae Kleb, and Phytophthora parasitica 
Destur as indicator fungi, the primary screening employed antagonistic method 
to check the antiseptic activity of 103 endophytic fungi, while rescreening used 
filter paper method. Thirty active strains were obtained from the primary 
screening, accounting for 29.1% of the total strains. The rescreening displayed 
that there were eight strains whose inhibition to Bacillus pumilus and Bacillus 
subtilis surpassed ampicillin, and thirteen strains, among which seven strains 
belonged to dominant species, had resistance to the three above-mentioned 















results demonstrated that Vitis vinifera consisted of abundant endophytic fungi. 
Through the interspecific competition, the dominant species created various 
active metabolites to improve the host’s anti-disease and anti-adversity ability, 
which proved the view of mutual choice and mutual adaptation between host 
and endophytic fungi, and “The Host Relatedness Hypothesis”. 
One endophytic fungus was found out to belong to Cordyceps fungi during 
the research of endophytic fungi phylogenetic relation, and the phylogenetic 
tree was created together with insect Cordyceps fungi reported in papers. The 
result indicated that the Cordyceps fungi in plants were different with those in 
insects; they had become independent species; and a “leap” from plant to 
insects’ host had happened through the gene regulation during the 
developmental process. The Vitis vinifera belonged to one of the segments. 
The strain A23 belonged to Fusarium tricinctum (Corda) through the 
molecular identification. The separation methods, such as solid culture, 
extraction, Silica Column Chromatography, Dextran gel Column 
Chromatography (HPLC), etc. were employed in this thesis to get five pure 
compounds from the fermentation production. The spectral analysis, such as 
NMR, displayed that the structure of two compounds was the same, that was, 
Enniatin B. Its inhibitory activity of phytopathogen indicated that Enniatin B had 
broad spectrum resistance and good activity: the MIC for Colletotrichum 
lagenarium was 7μg/mL, for Verticillium dahliae, the MIC was 3μg/mL, and for 
Phytophthora parasitica MIC was 15 μg/mL. Combined with pot experiment 
test, Enniatin B was proved to have the potentiality to be qualified agriculture 
antibiotics. 
    To check whether the wine was polluted by the endophytic fungi’s 
metabolites that was harmful to human beings, two kinds of wine (red wine 
and white wine) brewed from the fruits in the same vineyard were analyzed by 
HPLC. The result proved that red wine dides not comprise Enniatin B, while 
white wine comprises it, reaching to 11.04 μg/mL. It illustrated that the plant 
endophytic fungi and their metabolites may entered into plant production 
through some certain ways, which may generated food safety problems. 
The present study proved that with abundant endophytic fungi, Vitis 
vinifera was a good way to investigate endophytic fungi and host phylogenetic 















way to find out new agricultural chemicals and human antibiotics. However, 
harmful toxinum may be producted and taken into human food, generating 
food safety problems. On the one hand, plant endophytic fungi can improve 
host’s anti-adversity ability, supply useful active compounds for human beings, 
and make a contribution to agriculture, forestry and livestock production, on 
the other hand, they may reduce the output value of agriculture, forestry and 
livestock, and threaten food safety. They have the double-response to human 
life. 
 
Key Words: Vitis vinifera; Endophytic fungi; Enniatin B; New agricultural 
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有关植物内生真菌的研究起始于19 世纪末，Guerin, Hanausek,Nestler 和
Vogl 等人先后在几种黑麦草(Lolium arvers 、Lolium linicolum、Lolium 
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发育成线粒体和叶绿体[22, 23]。 
2.2.2 生物之间的相互作用和“协同进化” 
“内共生理论” 还认为, 在共生体内, 一旦次生代谢中存在有用的生化途























物组织中都发现有内生真菌的存在[30, 31]，如 Fisher 等从 Eucalyptus nitens 上
分离到 60 多种内生真菌[32]；而 Arnold 等发现，仅在中美洲的两处雨林中的两
种树中就共生着约418 种分属不同形态学种类的内生真菌(属于大约350种具有
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我们统计了近 10 年来左右发表调查内生真菌资源的文章，表明内生真菌具有广
泛的物种多样性，仅 20 个宿主内就存在 101 个属和 207 种，见表 1,2。 
尽管内生真菌分布广泛，但其对宿主可能会有严格的特异性，大部分植物内






































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
